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labor-force training programs and to produce sufficient quantities of 
new maintenance equipment, warranted by advances in aircraft technol- 
ogy. It is possible this lag may be due to high-level policy decisions 
taken in the late 1950 's. 

In the meantime, regimental maintenance managers found themselves 
faced with labor and equipment bottlenecks, and, since new resources 
were not immediately forthcoming, attention had to focus on obtaining 

1961 testifies that the search for ways and means of improving main- 
tenance effectiveness had a sense of real urgency behind it. To 

instituted a series of measures summarized by the slogan "increased 
utilization of internal reserves." Under this heading came: (1) high- 
pressure grass-roots campaigns to raise the skill levels of the main- 
tenance force-in-being, (2) similar campaigns to raise labor mechani- 
zation levels by increasing local construction and innovation, and 
(3) reorganizations of regimental-level maintenance procedures. For 
a number of reasons the first two measures made only limited and patchy 
gains; in particular, they put additional pressure on local maintenance 
groups, and tended to further the introduction of non-standard equip- 
ment. Perhaps for these and similar reasons the Soviets, since late 

administrative reorganization. The education and innovation drives, 
while not abandoned, have been relegated to the background. 

dispatching and of centralized fueling and starting of aircraft. 
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GLOSSARY 



AVIAREMPRED ( aviaremontnoe predprilatie) - A shorthand term for 
aviation repair depot. 

ATB ( aviats ionno - tekhnicheskii batal ' on) - Air Technical Battalion, 
IAS ( Inzhenerno -aviats ionnaia s luzhba) - Engineering Aviation Service 
PARM ( Podvizhnaia aviatsionno-remontnaia masterskaia) - Literally a 

POTOCHNYI ME TOD - "flow-line" method. 

PUI ( Punkt upravleniia inzhenera) - "Engineer's Control Point." The 
headquarters of the regimental Chief of Maintenance, usually a 



SLUZHBA TYLA - Rear Services, in this context the supply service of 
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materials already available in effect form a window; in looking through 
it useful insights may be gained into the characteristics, strengths, 
and weaknesses of the system of Soviet military logistics. 



II. MAINTENANCE ORGANIZATION AND PROCEDURES 




Handbook on the Soviet Army (Washington, D.C.: Department of 
the Army, 19 58) , p. 210. 



and complexity of maintenance performed, this obviously varies with 



types of aircraft, airfield location and characteristics, maintenance 

the air regiment as the unit of Soviet tactical fighter or bomber 
aviation, assumes that there is one regiment per airfield, and that 

The time period under discussion is bracketed by the years 1960 and 



inspection cycles and the repair of minor defects. The Soviets dis- 
tinguish between the following types of maintenance performed: 



(1) Pref light and Postf light Inspections ( predpoletnaia 
podgotovka, predvaritel'naia podgotovka) - These 
appear to be primarily visual inspections of air- 
craft fuel, hydraulic and pneumatic systems, as well 

flight inspections are more extensive in scope. 

(2) Special Inspections - The Soviets list a variety of 
"spot checks" ( tselevye osmotry) and "complex inspec- 
tions" ( kompleksnye osmotry) made to detect wear and 

"Spot checks" are inspections of specific systems 
(e.g., fuel); "complex inspections" are more thorough 
inspections of a number of systems of a given air- 
craft. Both types of inspections are usually carried 
out on special days set aside for this purpose. The 
defects are noted, some being repaired immediately, 
others fixed during periodic maintenance. 

(3) Periodic Maintenance ( reglamentnye raboty) - This is 
maintenance performed for every 25, 50 and 100 flying 
hours,* and involves, where necessary, the teardown, 
inspection, and buildup of equipment, and the testing 



Recently there seems to have been a tendency to eliminate 25- 
hour periodic inspections , compensating this by more thorough "spot 
checks." 
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buildings are located: 

(1) A main one- or two-story brick building that houses work 

(2) A technical materials warehouse and/or a small stationary 
repair shop which provides machine shop facilities to the air regiment. 
Mobility is provided by at least one, but usually two or more, (FARM) 
mobile aviation repair shops. This imposing term is used to describe 

have a limited quantity of rugged and relatively simple equipment, 
consisting mainly of various hand tools, work stands, power hoists, 
towing equipment, simple CAE (Communications, Armament, and Electronics) 

part of the tools and equipment regularly used are built by regimental 
maintenance personnel themselves . This approach -- discussed in some 

equipment is not forthcoming in sufficient quantities) and partly from 

Two qualifications are in order. First, at major air bases main- 
tenance facilities and equipment are more extensive, e.g., there are 
docks, and medium repairs are effected. On the other hand, if an air 
regiment is away from its home base and flies from a graded earth or 
sod field, its maintenance support facilities are truly spartan. In 

It might also be claimed that reliance on local construction 



for the scheduling and execution of needed logistic tasks, but also 
for the level of military, political, and technical preparedness of 

Maintenance organization reflects both "line" and "functional" 
approaches. The smallest unit is the work group, whose chief is the 
lowest -ranking administrator. Several work groups comprise a main- 
tenance work center, supervised by a work center chief. This man -- 
a first lieutenant or captain having advanced engineering training 
(usually in the field of jet propulsion) -- is responsible for super- 
vising the work processes and use of the equipment, and placing of 
workers at specific tasks. His direct superior is the Senior Engineer 
of the regiment. Thus, at first sight there appears to be a straight 
line of authority running up from the work group and work center chief 
to the Senior Engineer. Superimposed on this setup, however, is a 
functional organization, in which all maintenance personnel are divide 

ments , radio and radiotechnical equipment, jet propulsion, or another 
particular field. These officers on occasion act in a staff and co- 
ordinating capacity, on others, are in charge of work centers or par- 
ticular tasks. Recent changes in maintenance organization (discussed 
below) require careful scheduling of functional specialists, and have 
tended to increase the authority and importance of IAS officers with 
specialized training. 

* Ustav vnutrennei sluzhby Vooruzhennykh Sil Soiuza SSSR (Moscow: 
Voenizdat, 1962), pp. 41-43. 
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Above all this, the outside observer expects to find a sizable 
staff, consisting of several sectors, to aid the Senior Engineer in 
planning and coordinating maintenance work. Yet there apparently is 
no permanent staff. The Senior Engineer does have one or two deputies 
( zamestlteli) , and a number of staff responsibilities are delegated 
to line officers , who meet daily (after working hours) to schedule 

missions, in which the regimental Communist Party organization plays 
a leading role, are used as a sort of ersatz staff function.* (The 
Party thus injects itself into logistics management.) Yet all these 
efforts are clearly insufficient for the task at hand, and the real 
answer seems to be simply that IAS staff sections are found at air 
division and higher levels -- an indication to what degree administra- 
tion of maintenance is centralized in the Soviet Air Force. 

Maintenance work is scheduled on the basis of: (1) a monthly 
flight plan, fixing the extent of flying activity for the coming month; 

(2) log books of aircraft and engines, containing records of mainten- 

(3) a number of "how to" handbooks and manuals prepared by scientific 
research organizations and consisting of illustrated descriptions of 

ists. With these documents and his own experience to guide him, 
*See Sec. III. 

M. Riakovskii, "Inzhener i podgotovka aviatsionnoi tekhniki," 
AiK , No. 9, 1963, p. 53; VW, No. 6, 1961, pp. 79-80; Major General 
N. Schepankov," Ne formal'no, a tvorcheski," AiK, No. 1, 1964, pp. 
56-60. 
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into weekly and dally plans. As to performance standards and targets, 

over given periods of time; quality, rather than speed of work, seems 
to count most. Another characteristic feature of SAP maintenance is 
the presence of time standards ("norms") for given operations and 

mentioned as early as 1958, but seem to have been broadly introduced 
during 1962/63, and therefore are discussed below.* 

decisive significance of military preparedness.*** In practice, 
mean little. 

Turning back to the regimental maintenance organization, the flow 
of work is as follows: Flightline maintenance (preflight and post- 
flight inspections, spot checks) is performed by personnel attached 

inputs is provided by S. Golota, "Rezhim ekonomii -- neprelozhnyi zakon 
kommunisticheskogo khoziaistvovaniia," Kommunist Vooruzhennykh Sil , 
No. 18 (September), 1962, pp. 9-17. 

see: Lieutenant General V. N. Koblikov, "Da, nasha rabota - delo 
tvorcheskoe ," VVF, No. 5, 1961, p. 55. 
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tal TECh" mentioned previously. Thus, within the regiment the flow o 

major repairs and overhauls, the aircraft are flown, or shipped, to 
military aviation repair depots. These arrangements point to one mor 
peculiarity of the Soviet approach -- namely, to the absence of speci 

and so forth) and serve as yet another indication of the relatively 
small size of the regimental maintenance element. 

Nominally the seven-hour workday, six days per week is standard. 
Since 1962, two-shift maintenance work has been widely introduced, 
with consecutive or overlapping shifts. 
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cations to meet the tasks demanded of it. Only a relative handful of 
officers -- engineers and technicians first class -- had advanced 
technical training. There were also a number of mechanics among the 
enlisted men. A large part of regimental maintenance personnel, how- 
ever, consisted of so-called "specialists" and "junior specialists" -- 
two misnomers, since these were really mechanics' aides with very 
limited qualifications. One IAS major in May of 1963 referred to the 
training of mechanics as follows: 

The time taken now to train and send out mechanics is 
extremely unsatisfactory. It is clearly evident that a 
person who has just come from tending a machine or combine 

properly learn the construction, functioning, and regula- 

tems in today's aircraft and its power plant ... It is 
impossible to acquire the necessary skills during this or 

The training given aviation mechanics was said to be too broad 
and superficial, necessitating on-the-job retraining in more narrow 
and specialized tasks.** For engineers, too, broad versus narrow 
training has been an issue that has been debated for some time in the 
Soviet military press. Running through the complaints about manpower 
training was an undercurrent of dissatisfaction with the role of 
military research organizations and educational institutions. One 
IAS lieutenant colonel in July 1963 stated: 

*V. Ivanov, "Aviatsionnomu mekhaniku - uzkuiu spetsializatsiiu," 
AiK , No. 5, 1963, p. 85. 
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tal maintenance organization. In short, the personnel of a given 
work center were required to inspect the work performed by another. 
In the words of Lieutenant General V. N. Koblikov: 



each other . . . The regimental TECh performs periodic 
maintenance on aircraft, and therefore has to control how 
these are utilized and serviced between periodic work . . . 
The [squadron work centers] in charge of maintenance be- 
tween periodic work, are interested in the work of TECh 
personnel. And if such mutual control results in certain 

useful. Multi-step control of aviation technique not only 
increases flight safety, but also makes aircraft crews 



It should be remembered, however, that there existed a tight man- 
power and equipment situation, and that in order to effect such 
mutual quality control, the responsibilities of particular work cen- 
ters had to be outlined in detail. In such a situation it is likely 
that a given maintenance group would see a job in terms of its compo- 
nent parts, i.e., if a group was judged by the successful fulfillment 
of "its" responsibilities, it was prone to ignore the correction of 
aircraft defects that lay within the province of "others." Even more -- 
since there always would be some marginal tasks, each group would seem 
to be tempted to "get away with" as much as it could. A particular 
difficulty here, it was said, lay in the centrifugal tendencies of 
each maintenance group. In practice the system of quality control 



*Lieutenant General V. N. Koblikov, VVF, No. 5, 1961, p. 53. 
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of controlling agencies rather than the needs of performing organiza- 
tions. Yet overcentralization and failure to delegate authority in- 
volves costs -- the higher echelons cannot fully know local resources 
and needs of the moment; communication involves distance and time and 
makes for bureaucratic delay, besides putting paperwork pressure on 
the communicants. And on occasion central and local objectives may 
be conflicting. The system of mutual inspection and control that the 
higher authorities endorsed, illustrates such a conflict. Another 
example concerns the several kinds of dokumentatsiia (log books and 
manuals) issued to regimental maintenance personnel. These, although 
satisfactory from the viewpoint of higher authorities, have been sub- 
ject to complaints from Soviet field officers. Standard dokumentatsiia, 
it was said, were of little use in planning future workloads and es- 
tablishing patterns of equipment breakdowns. "It is no secret," 
wrote a Soviet line officer, "that in the units each engineer, besides 
a standard log book, has, as a rule, a log book worked out by himself, 
which contains data on aircraft and engine performance, periodic work, 

allocation of resources stemmed at least in part from overcentraliza- 
tion of authority and the poor division of labor within air regiments; 
the Soviet system of maintenance management had certain built-in weak- 
nesses and rigidities. These problems were not brand new; they had 
probably been present for some time. It was the lack of certain 

'vVF, No. 6, 1961, pp. 79-80; M. Riakovskii, AiK, No. 9, 1963 
p. 56. 



specialized equipment, which during the early 1960 's compounded the 
problems. Soviet pronouncements and activities between 1961 and 1964 
suggest that some kind of base-level "maintenance gap" had emerged, 
a gap which the Soviets have recently attempted to close. 

The possible causes of such a gap deserve mention. The late 
1950's and early 1960's,a period of rapid technological advances in 
military aviation, saw the introduction of relatively sophisticated 
supersonic aircraft in SAP operational formations; in particular, 
aircraft CAE systems were being improved and modified. This in turn 
meant that the volume and complexity of maintenance work also in- 

maintenance resources, namely (a) adjustments in labor force training 
programs, and (b) a flow of new state -produced maintenance equipment. 
There are indications that such adjustments were being effected during 
1963-64; yet they should have come several years earlier. A number 
of technical, fiscal, and political problems seem to have contributed 
to the time lag. During the late 1950's the Soviet Air Force, in 
terms of manpower, was significantly reduced, and a part of its spe- 
cialists were transferred to civilian employment ( Aerof lot , helicop- 
ters) and to the Soviet missile forces. This was also a time of keen 
competition for resources between the SAF and the Strategic Missile 

*In 1962 and 1963 there were a number of mentions to the effect 
that two-shift maintenance work had been recently introduced: 
N. Serebriakov, AiK, No. 4, 1962, p. 68; V. Maslennikov, AiK, No. 8, 
1962, p. 56; Major General N. Zhuk, et_al . , AiK, No. 12, 1962, p. 67. 



Forces, one in which the SAF probably came off second best. And 
finally, since about 1957 the role of aircraft in Soviet strategic 
doctrine has experienced ups and downs. 5 ' Policy decisions, a general 
climate of uncertainty, the channeling of resources into alternative 
employments, and bureaucratic inertia thus seem to have been the main 
causes of recent base-level maintenance difficulties. 

The evolving complexity of Soviet fighter aircraft may by now 
put in question some of the primitive base maintenance methods and 
equipments. To the extent that this is the case, the SAP may face 
greater difficulties than heretofore in quickly deploying tactical 
aircraft into bare base facilities. Continuing brief mentions of 
special procedures to be used in maintenance of aircraft flying from 
unimproved airfields indicate, however, that the Soviets wish to 
retain rapid redeployment capability. 

V. D. Sokolovskii, ed., Soviet Military Strategy , a translation 
by The RAND Corporation, R-416-PR, April 1963, analysis and annotation 
by H. Dinerstein, L. Goure', T. Wolfe, U.S. ed. , Note A, pp. 351-353; 
Leon Goure, "Notes on the Second Edition of Marshal V. D . Sokolovskii ' s 
'Military Strategy,"' RM-3972-PR, February 1964, pp. 83-86. 



IV. RECENT MEASURES TO IMPROVE MAINTENANCE 
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On the whole, the Soviets tended to emphasize supplemental training 
in more specialized areas of maintenance work. Another development 
was the emphasis on training pilots and aircraft crews to familiarize 
themselves with the maintenance characteristics of their planes; this 

nel and thus provided a manpower cushion to fall back on. There are 
indications that the system of advanced technical education for avia- 
tion officers is being reorganized; thus, for example, a program of 
training "pilot -engineers" has been instituted, with the first such 
graduates joining operational fighter units in late 1963. 

Simultaneously, a concentrated effort to stimulate the activities 
of local inventors and innovators has been going on. Local efforts 
were focused chiefly on manufacturing CAE testing aids and on building 
mobile equipment. The latter category included a whole range of 
articles from simple suitcases and boxes for the transportation and 
storage of tools, to intercom systems and power-driven apparatus. Cer- 
tain types of equipment have been built by most air regiments. lake, 
for illustration, the PUI (Engineer's Control Point). This is a small 
trailer which serves as the mobile headquarters for the regimental 
chief of maintenance; here the Senior Engineer writes reports, issues 
directives (an intercom system links the PUI to work centers) and 
receives subordinates. The desirability of having PUI's was first 

*A. R. Slivka and M. V. Gorislavets, "Parkovyi den'; a chto 
delaet letnyi sostav?" VVF, No. 6, 1961, pp. 52-57; I. Vasil'ev, 
S. Fedin, "V dve smeny," AiK, No. 3, 1963, p. 57. 

** Red Star , December 22, 1963. 
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sober account of USAF wing/base-level maintenance organization and 
procedures appeared in the December 1962 issue of the SAF monthly 

Recently a number of Soviet aviation engineering officers have 
claimed that an organizational solution to the most urgent maintenance 
problems had been found. This was the so-called "flow-line" method 
of resource organization. Essentially "flow-line" requires strict 
sequences of operations, specialist dispatch, and detailed time stand- 
ards ("norms") for each operation and process. The problem then 
consists of positioning personnel and equipment and of assuring a 
rapid and rhythmic flow of aircraft (or, if the aircraft is stationary, 
of personnel and equipment) between such positions. A more detailed 
description of "flow-line" is found in the Appendix. The use of 
"flow-line" was first mentioned in the Soviet military press in late 
1962, and the approach was almost immediately singled out for approval 
by two major generals of the SAF Engineering Technical Service, N. Zhuk 
and D. Vas'iukov. As of early 1964, matters were apparently still 

published, it can be gathered that early enthusiasm has become tinged 
with caution. On one hand, it has been stressed that "flow-line" per- 
mits more efficient utilization of available resources, particularly 
of skilled manpower; thus, idle time was said to have been reduced 

*Major General N. Zhuk et al . , AiK, No. 12, 1962, pp. 67-72; 
Major General D. Vas'iukov, N. Dremov, "U nas est' rezervyl," Aik, 
No. 1, 1963, pp. 61-64. 
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Appendix 

THE "FLOW-LINE" METHOD IN SOVIET FIGHTER MAINTENANCE 

The following is a brief sketch of the salient features of the 
"flow-line" method in Soviet fighter maintenance. It draws on a com- 
posite of Soviet sources and hence should be taken as an outline of 

methods used in any single operational fighter unit. 

FLIGHTLINE MAINTENANCE 

With the "flow-line" method, the sequence of operations in ser- 
vicing and preflight maintenance is thought of in terms of a single 
process, a cycle. Labor, equipment, and the individual operations to 
be performed are assumed fixed. The problem then consists of positio 
ing personnel and equipment and of assuring a rapid and rhythmic flow 
of aircraft between such positions. The key to this is time norms 
for personnel. 

Maintenance staffs begin by making up so-called technological 
charts for servicing single aircraft. First, the number of separate 
operations on the aircraft is established; next, the length of each 
operation is timed (the observations are done by stopwatch and the 
results averaged out); finally, trial -and -error adjustments show whic 

technological chart then is modified to take into account the ser- 
vicing of a group of aircraft. 

The technique for working out plan charts is similar. The plan 
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